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FP 5 (1999-2002)

Key data for application of the Th-Cycle
for PWR-FR-ADS, related to Pu/TRU burning

s Th-based fuels /High Burn-up
= Th-based Mox fuels (PWR core)
® Nuclear cross section data for the Th-cycle Motivatio n.

Poor Status of key cross section data
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Key Nuclel of the Cycle

(n,) (n,f) (n,n’) | (n,2n)
232Th | 2% 1% 5% 10%
233 3% 1% 5% 10%
234| 5% 5% 10% 15% 23{y | 234y |23y |23y
92 234107y

Minor Actinides of the cycle

n, n,f

() | (O %0
233Pg (27d) 3-10% | 20%

142

- 0] 0
231Ppg (3.210%) | 10-50% | 20%
232 (69y) 10-50% | 20%




“Protactinium Effect”
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Sigma(n,)) barns
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Difficult to produce and handle short-lived targets
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Sigma(n,y) barns
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D. Karamanis et al. Nucl. Sc. Eng. Vol 139, (2001) 282.
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« Activation technigue
e 1.2g Thfolil (1cm?
Irradiation time: ~ 1day!!

Au

- Delayed g spectroscopie (312 keV) 233Th

- F n mesuread with 2 standards (197Au et 235U)
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What we need... What we did!!l
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M. Pelit, etal.
NEeEPhs A5 345371004
PhD, Université Bordeaux 1 (2002)

Hauser-Feshbach

statistical calculations
234p3 fission barriers

23%a(n, ) and 2%3Pa(n,n’)
Cross section determinations

=(n, 1) (bams)
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S. Boyer
PhD, Université Bordeaux 1 (2004)
Nucl. Phys. A775(2006)175



Fission fragment rate The measurements:

\,
(E,)= = @ .

fission fragments :N,, ,

Neutron flux at the sample position

( XE,) |
®* measured relative to

/ (n,p) < 1%

(2>U(n,f) ~ 3% !
Neutron flux 232Th, 238, 233 243Am
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fission neutrons produced / neutron
absorbed

= /(1+)

2331 | 235 | 239py,
n’[h 2.29 | 207 | 2.15
nfaSt 2.40 | 2.35 | 2.90

Nd= -2(1+ )-losses

losses ~ 0.2-0.3

~ 0.1

few available neutrons !!
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Data Selection (for ENDF Request #73459)
@ selected O Unselected O all

Output: ExFOR  [lExFor+ [MBibliography [T1ae [Clca
Plot: [¥] Quick-plot (cross-sections only) [ advanced plot [how-to] (beta version)
% n Dizplay Year author-1 Eneroqy range,eW Foints EREeference

= Oy Info| 92-U-233(NW,G)92-U-234, 516
Quantity: [C3] Cross section

1] info| x4+ T4| 1971 M.7.cabell+ 2, 5382 1 J,1IN,33,3972,7111
z[¥]  Info| x4+ T4| 1968 L.W.Weston+ 4.05e-1 2.05e+3 3423 J,N3E,34,1,68
3] info| x4+ T4| 1962 7.C.Hopkins+ 3.00e+4 1.00e+6 9 1,MSE,12,169,62

= Oz Info| 92-U-233(N,G)92-U-234, 516, , AV
Quantity: [C3] Cross section
al+]  info| x4+ T4| 1968 F.D.Brooks+ 3.50e-1 1.00e+l 10  R,AERE-M-1709,,6609

Evaluated a ration data in ENDF

- Cabell et al. (1965) : integral cross-section measurement (0.025eV)
- Brooks et al. (1966) : [0.3 eV — 11 eV]

- Weston et al. (1968) : [0.4 eV — 2 keV]

- Hopkins et al. (1962) : [30 keV — 1 MeV]



PhD Thesis M.A. Cognet
<< Preliminary studies on the measurements  of the ratio between the

capture and the fission cross sections of 233U, using PEREN facility>>

This Ph-D thesis was intended to prepare a precise measurement of the
alpha ratio of 233U between 1leV and 10keV.

Poor informations:

- on the data analysis
- on the uncertainties 10% or more ?

Exemple : For a thorium fueled MSR, the discrepancy of the evaluated data
(JENDL et ENDF) changes by 30% the size of the reprocessing plant

| "HS 0% $" &
"HS % (



<N >~4 @ito be detected
Emax ~ 6.5 MeV (n, )=45b (%, 98b)

<N >~ 8 to be rejected

Emax ~10MeV  (f)=528b £33, 584 b)
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Nombre de coups
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~ 4 CoD6 giDétectors

— lonisation chamber




improve the gdetection
sensitivity of the setup to discriminate
between signal and background events



Increase the ration signal/background for the detection

Scaling down the backing thikness : Al, 0.6 mm 30 pm
iIncrease the target surface: @=2cm 6cm

Increase the quantity of 233U: 6 10 deposits (110 mg) (40 Mbq)
Increase the number of gdetectors : 4 10

(Target fabrication @ Geel) available  autumn 2009 ?

Experiment scheduled @ GELINA  the end 2009 ?

Measurement of the ration with fast neutrons flux @ CENBG or
Geel (only one measure exist!)



